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(54) PROCESS FOR PLASMAS-ETCHING ANTIREFLECTION COATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To Improve selectivity with 

respect to an oxide and a polysilicon film, and to make, critical 

dimension bias to be superior by executing plasma- etching by • ' * . 

Including argon and other inert substances with hydrogen 

bromide. 002 and 02. 

SOLUTION: A silicon substrate 1 1 is a monocrystal layer, and it 
includes silicon, e.g. n-type and p-type semiconductor regions 
that can form a source region and the drain region of a 
transistor or the anode and/or cathode of a diode, and other 
embedded regions used for forming a semiconductor device on 
the silicon substrate. An oxide layer 12 is formed to decide a 
channel region, and for example, a logic transistor is formed by 
using it. Argon and other inert substances, e.g. helium and neon 
can be used for plasma etching with hydrogen bromide, C02 
and 02. 
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1/1 ^-v 



m^<omm 

mnm^(jmm] 

hji^ff^/5)ci-^xfiT^feor. mmyyi■^i^i>^hmtmtim^ oi^&commiz^^m^^ti^ 

VT^h^m^^it. MBBARC^(*fiiBPS|t(7)J5ltA«HHlB37;^hUvXhJllCMi><7)^|®jJ:-r 
^BUlBXfi<!:. MaB:7;i-hUvXhll^/'?^->'lbLTlBt#n(DMl|lc$l^.^-r^X|Ii:s x-:/^ 
>^'' • VX'^ irLTfu iB^'^h h U V h^ffl L ^ TMBB ARC 11 ^T^^X-^ • x->^> -y-r -5) X flT^ 
fcoT. HUlB7''^X^-x-:/^>-:ff*^>(t7m(HBr)^^t;BJfI3XfIi:. x->5^>'5'*-^X':7,!:L 

[1*^112] MiBBARcjii7f^-=^--~x.y^5^4^-i^^-^fir^^ . 02 :Ri/^;St4^'- 

^^^t;^^X^-X.y^>^^k^^iS(t^XfI$ijg^TLN^Ii^II1lB«(D:^;3feo 

[11*113] Huia^5S'tt^^^(*T;urf>-efe-?>»*il2iB»ii<7):^>io 

[aS*il7] HUlfiTSl*7t;'t7m'J>-v'Jzi>.:tf^X(BPSG)-efc§ii*]ailBtEa>:^;£o 
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^mtji^m 

mWmmmmi ' ' . . — " " " " 

[0001] 
[0002] 

^^^ffl(7)^L^=f|5tMMl3a/Mllff^^;^(minimumfeature size) (D^^tjgA^jgJv^^t^tl'So 

>^*A-T':7izx-pt^'j-T-*/\vx(RAM). i^<5^tfciLiiffl^^'>i(ROM), mmfi^)^^ prHg::^p 

[0003]C:(Dc):3^f*i3tCOff^Jt(iam6^lClilT(7)J:3(C^tT^>h.'5o Lt)^U ZOmitmm^ 

Jl<7)lSJt{c37;^hUvxH!t^KJl$lifI-r^ci:^cd:y^4^)t,+L^o iJii^, 37:*-hui;xh-(*. m 

hUvXhi*. ^iTin^^l'(b$ti'&o:7;fhUvxh(i^c-ex'y^></-^x^<*:L 
xmi^ibH^o /<^->-(b$Hrl^-s1^alc^^LTiS^Ra^^d:M:^tix«y^>WffiL^p,tL-So 

}^m'^mT^m^'&m±-r^tzdblzmmLXl^^ME.7mT—'>''p>Zfiz^l^XMit^ir:h 

mmizibtj:AjxmtfctmtH^)^mi^xy7tb'\^zy:^h'^m%tsi±x^^). \wyj<f^-y^—'& 

[0004]tj^5K}$$R(Z*Jl>T. /^^— ^-Ib^tL-SJ^ItH -hlC7':l-hUvXh!|^S> ^ij^fi^ffi. ^ 
0'^y'<—\Z'itt'DX. :7;^-hUvXh(7)-g|i*qtb(7)-gP(7)^;i-hUvXhMm<fcyt^>1|<'te'So 37;fh 
^^■t^l^M-So /^^-^-fb^tltcKc^H-r-S^ffiSfi^ L(*Llir:^.y^>y( necking) J i: 

[ooo5]i;^3smii(;Dx«:/^>>:/:^;S-e(i, :ro>^>':7Tpis^i^*-r'i)frJ6(c/^^— ^'fb-r^i^ 

ltRJ5±ll( Buried AntireflectiveLayer: BARK) (f$lJ^(J*7|^ll!f#iiFlg5. 554. 485-^^# 
PS). X(*)l®JSItll&±Ma( Bottom Antireflective Coating), X(*W®j^|^R^jh1i^S(B 
ackside Antireflective Coating: BARC) «!:L(^L(^l5iB^$tlrl^'S>o ^(DSI^TK^it^l*, L 
ffLli^^lf*. •^5'J^I#^gl^S®X^.;^J[2:-^:^-r^7K'>IVTffe''Js ^*'4^b^!|^(zPil 
L. ;b^07';^hUvXh^m7tt-^fci6(^f^ffl^tL'i);JS^:^(^(SI^-StLyi^#^CD;J^S(Dx^.;u 

^— ^oMf^o BARcp(*AI^7t^^:7;i-h';vy^:7i"y'>-3^p42XiZe):y/^^— Mb^tifc 
si^/ii3?iiii-ri)(7)$Piiht-i)f=66icfflLN^tt-5o ctii*. w^L<^^:L^Js^^A^v<^->'(b■r 

[0006]BARCXf*BARL^ffltN>5t;^5S1$^|ii(;)X'v5^>'5^.3^PizXT*(*. ZfitV-y^^yT.V'^^X 
Uitizm^^-^tzmz. $-T^L<7d:L^:7pi-hUvXHIi|!i^l^vSLTl>-5)o 55^1::. BARCI*. m) 
07';^h^vXh^{)<x«v5F>^■'.-7X':7<^:LT^^ffl■r'i>X':/f^>':f.:fp-bx^fflL^T. V-lb 
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[0007] . X' ' y ' p^-^- I 

[<b1]CF4 H-CHFg +A,r4-62[6008]C(7)X»>^;^1^%^iBARCjl^^||fi<]|CX.v5^><5^ 

;^•yV^>v^>|zfc'C^rx•:/^>'i7".y\V7X$^-r'5)o IP*), BARCx«v^>-ifii3??M-Uv 
Xh- / <^->(DT<7)^fPMJ|)c^X'>^>-^'r^Z<tl::4~^o/*2|t^ 

0'\t^ mMM(c(ijiigp(D)ii^X':y5^>yLrL^ao fiP*>vPARC®(DX.i;^>y(iTS|5 

^p^2X<D^fe^J^^^14^^gT$-^:^(7)r^ ^^*L<4'L^>m^i::^^x■7BARcx•v5^>y(i, i^^tj 
ffi(7)Bjt^0BARCx-v^>>y.vx^2.<bjaglc.x>v^>:2'-/-C^xma?£j:Uc. /i^—>itf^ 

[0009]Ml(*^Mfi^'iC^i!£^Ji|iPr<DBARCX.v^>-5^X|Ift<?)¥#i*T-V\VX(;) Millie 




[OOlOlTt^Oi/U^^JflSI^A-Jt— >1k$tLri-^>vX^-T-VWXf5iJffl(7)'y'— hJi^^ff^fig 
■T'So Ml"^?!*, ■x/<-rx±<$(zt)y--yBARCjli7$x/^y^X(iX/'\>^Hfco iHlCcfcaic:. 

^Spt^-y:^f-«^ICfflL\t,tirt^-5>m'4(7)BARCli17^3lli^Ltro CKDllllg^jT?!*. ^^tK 
U■77!)^'5a)mfi<]^j:BARCli$^^fi)^LrL^^ote(D«*4^fflL^^C:i:=t-C^'5)o 
[oon]^tT-r-<^1tlSa)xfi^^T^-i±-CMll^^t-^ii^ftJ*t-'5fc46(z, 3?:^hUi^x 

h^^TtU '^l^-ex.v5^>/7XT7':l-hU^^Xh^19^^Lfco SJilC. ti^JlSafil^OCF^ /CHF3 
3^^X•7^b^^ffll^rBARCJl 1 7$X>y5^>-i7Xyio 

[0012]M1"CI*. lA£3^J»<7)BARC>^^X-7-X'>^>'5'"|Cd:i-J. BARC® 1 7(D±§[J|Cfclt 

§7KUv'jn>Mi5(7)^7tfIJilc^x-y5^>'^Lf=c<t*^fi?^o m^mfj(DJL>:,^> 

0^-Zfo-iz7.t)<BARCmiznLX^±lzmmVltti:<. BARCjl<DT(7)7H'J v'Jz»;i$X-:/ 
=f-ly<fir^fMz^ :^±Lfco Mic. MJ (T^pUti 8lzL^<bA^(D^';7^'r:b^^■T-V^>va>■/< 

-fTX^m-SCtA^-e^^o 7K'JvU=l>^<BARCJ117<7)H3S(7)TJgTi|iJX^X->5^>'^*^nfco 
cn(-oLNrit!i<7)«iH^-rtLld!. ={Ae^j3fet'1iiCDBARCX->^>>>">b<^±(cm:3^14-C?(*^j:<. X-:; 

^:y'f^^-r\z-^^^^h^^-^(r>'mm.^Uii-t^ti^oz.tx^^o c;h.*N'X'>^>y./\V7 

[0013] 

immhm}^\^^otr^um\-:f=yX^it^\zco^ ^n\7L^:it\z^^)^ ^^^m(r>c¥^ +c 
HF3 y^x-^-JLv^:^f^z^u.-thtzii^\z^ n^t^(r>\%mm=i^^xi^fzo z.i(ii^(nw^\t 

>'^bT^i$'^b!|^^iU*7t^°UvUI3>ji(cs^1-^SM±^^3^#■r^c:<^A^'*lJo^^^ L^b^L. 
:^-j'J^lyCf'fUT7.(r>mm\z\t.lt!^0. 08~1. 05^P>(7)^l/e*l^j:':7U^'r:^;ix-r'f'^>v'a 
>•/^*•fTXA?g|orL^'So C:(7)X';/^>-5r./<-rTX(iO. 355^P>ll|ff^^^;i<7)iJiS(7)^^(* 

p<>i>3>-/\VTX$iJ|4|i|*M(cfflli<!:''ci:'So 'iit^X. -tzncDnLy^l^^f-zUTX. XliHfPlcl^ 
^(-ifilNx.:y5^>'>^/NVTX$^^t-SyA^6<];bNoS^(X)il*R6*]?tj:x'>5^>y;bq# 

BARCX.:/5=-><>Mb^|3^tf-r^glijb^*#i5E-r^o Z(D?k^BARCJl-j^>^lt. i^^^LrL^'5 
[0014] 
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[oo15]m^^'Slll(c^DL^-c. i^fi^t^m^JSLUiy>7f-Mt. mmmjSLU^miz^i^xmmL 

[0016] 

B^-r'Si>'J=i>»*5i l^^-To 1 (imJSS^BlTrfcy. Ctil*. v'J=i>. M^ltb- 

m^2it'f-^^^)\ymi$i^^isb^^^{zmm^^. ::tL^ffll^r. <5ijx.isoi;-y>7.h^>vJX'$i^ff^ 

i^r^<i^'?izmmmzmw^^x=^^i^MosFBTh^>i>7.^-^-Hmmi'f^t:tmi^ 
^^m^vAm\zwmir^^izjt^mm^^^^v\z. ::.(r>mmmitmti:^m7r^x^'DX. 

zt^m^-t^^xh^o ^mmoy^mt. ^1tBARcxld:BARcli^ffll^rl^'5)##t*:::^ 
p-tzxffla)^^S(7)lt^ffl^z^5t^TW^iBARc$x•y5^>>>''-r»(^s .km^^tmi^n^o 

¥-mitmtmi^mitmx^^)s zH^m'^(D<i>m^wit:mi^xmf$.-t^z.tti^x^. 

[0019]M5li. BARC|117^ff^ll!tLf-^(7)M4CDv'J=l>atM^^-ro BARCjl17(i#^ 
#BARC(*3S!l^e*I^i:JS*tP^il:Ma*ff^JTe-r'5)fc(S6(3^M$tL/c, BARCJlli. mS26<J(C(i. 

11^1 2oo~22oo7f->'5fxhP— A-efc-SA^. ffecDa>^(DJ?$^ffli^>g)c:<!:A^-e#. ^tt-e^> 

[oo2o]M6(*. ■P7t■hlyi>:^\-^^9t:mmu ii^^m'^(omm'^mi^x/<^—>itLtz^(om. 

[0021 ]|ll7(i, :^mMa):fj}i:(r>BARCZf^X-^-Jiy^ly^'it^^m^Lfz'ik(Dme(Di^^Jzi 
>atJ5^*^o IllTTi*. :*^^0^(7):^?5&$fflt\rBARC]i17$-x«:/5^>yLfco ^^^iEU^— H 

»J(cfcL^r. mmy^x^^^tm^'^Wi^mi^tzo TMi(om.itmio^^n^'^'i^^fzisb\zmi^ 

fcUl (7)$T^LL^BARCX->^>^":^5£$^-ro 2X|I(D3^^Xv-X':;5^>'5r.3fp-tzX^ffl 
l\ mMz^ p«'r>-X':;^>^^^-||fTLTBARCll(7);^g[55i-$^*L, /^-x^yf^^y 

$^tTLrT(7)?^y(DBARc$i^.sL. ^om. T(Diy'jzi>mizi^Lxmmzm^&^xib 
»*Ll^-llWl|(cfcl^r. TiB<7)/N°^^-'§'(*. iiiL±xmmuz^mBARcm^mi\ 
mm-::f^x-T^m^mmiz^^j^md:mw:t)mibHh:it^7ikro 

[0022]^-l'>-X'>^>yX|Ji:|±:^] 255Uh;Utb:'D 300'7'yhO2 (seem) 1 OHBr(sccm) 

IOCO2 (seem) 8Ar(scem) 9511^1;^^ 60°CM;^)t 4rO°CJ:^y^l^O'^m ^^X 

(0023]:f— /^X'v5^>^'X?I:J±;'J 255'Jh;Ut±J:^ 200'7«yhO2 (seem) 10HBr(see 

m) 2OCO2 (seem) 8Ar(scem) 95MM)^f§. 60°Cil;SM 40°CX<v^>yBlFrBl 50%[0 

024.}W.±X7izLtzmMmiZi^Sl^Xmf$.Ltzi^mit. 1000:f>'i7-XhP— A/:^^(7)BARC 

x-:;5^>'>*ig^267|->'5'"xhP-A/^^<;)^1t1^x-:;5^>'rii)t45;i|->yxhP— 

7ff';->'>l=i>-x-v^>yig^-C!fcofro 

[oo25]ij(£oT. :^mM(Dy^x^-jzy^:^o'y5mtmit'm^ii7\^^ji^')^:y(OTm\znLx 
f}jw.0mm±^im-t^^(Dxh^zti}mm^^^o 

[0026]m±-e^LfcP'>y^-y— h^5i](cfct^r. ^J?lc$Hfr^U^-<:/3;u-T''f;^>v^a>-/<-r 
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TXtt. Pi^lftPV'^^'-'tr— h: O. OOl^^Ol^fi^^O. Q15^P>^^Pv'V^"y— h: O. 00 

[0027]^-r>'X.v5^>'j7-'Xfg|CfflL^-Sl^^l!^M^lilT(Dj:9(3^$^r^C<k/)<-t?$ 

Og 10±15%sccmHBr 10±15%sccmCO2 8±15%sccmAr 95±15%sccmC002 

[0029]Ml=, 'J7"j^>r:^];u-T'^'^>va:^$ij{jp(*. 5feii(D^^'j--lz;u. jJiJ^ldJORAMicffliN-S 
iir^tzibiz^ ^ecD^olztj:^, xhU-v--tz;uA<prtgj£cl®>-JiS)~>£i:^l:^:S-r-g>c:t(i. dra 

C0030]M8l*e•vh•^^'>1iJi±CD#fi:^ffll^TSP^6<]IC^3i^gLtcDRAM-l2;^■Tb— (D- 

So Ox;U35|-^^U--t;U-h^>vX5i(7)y— XS.UJKU-<>$IJt^ff^J?)c-r'&o 77>r— -'UK^'lb 
!|^^IJgi32I*h^>i^X^JtOJ-lr;K:0j^^i&^tf)-§)o tHUv'J^IV-^— hl,%37^ff^fieU A^O^ 
Mfi^lC'5'>':^XT^>-vU+^-rK(Wgi^)$I^39lCcJ:yv'j-9->rRt-r'5o '7— K^lih^^v^X^ 

mit'mm^mm-th. wiz^ w^... A-siz^^jmrnrnzi^'j+y^hit^Mzm^u^ji^coTt^^jiy^) 
zi>43;&N^e'>Ks$ff^fie-r^„'*z<7)e'ym. ®47±izffe(DSibJi$ff^m-r'So cc^e-vHs 

'5^*5l^JF^Ji)c-r'i)o 7KUvUzi>]l53J^t>'55$ff^fiELre'vhm±(cff^/i)t-r'S3>7-*>-9-(D^^ 

{003^m8(DDRAM-tL)l(D\dyH^T—^^'<?^'^±OZl:y^'l^V-lzml^i^H^X^-J'P[^m 
ig;'3^X(BPSG)57(7)l5fli^±ili-rSo C(©BPSGX^«:;'>^fflt^r-t^;^■3fU— hfflOJ^^O 

>igii^^j#T'5o -tj\^^r^mLfzmz^ zcDBPSG^m^r^o xi>-u-v-iz;u-=]>T-'>+h 

bvxh-/^^— >RU*W^BARC^ffli\ 2p;^0J(7>::^'p^2X(Cc):y^Tt?4^<5o 

[0032]M9J*P8(;)DRAMt;^ffl(7)e<yh$;t^ijt±l^=J>T■">+^$Jf^l$t-SI^(Z);:5^J(D 
$7F-ro Ill9t:-(i\ lll8(7)tiit±ICBARCjl61$ff^/5)c-r'§)o C(7)Jll*|l|2~|l|7C0Pv':/'>-T-' 

^uxizmLxiii±xmmLfzBARcm\zmnLxi^^o ^^i^x\ n^^jt^^j^ymes^BmL. 

m-^iz. zzxtiil±xnmLtzZfaii7.(D^^:^-:Ly^:^^'jLmj^U:t—y<'^^:j^>^^^ 

^mm-r^o DRAMfSstDJi^iz, jii±r*ijfeB^Uc:::''pi2X(7)/'r>-X'yTF>'5f:Ru:::f— /<• 
icD)m^m'^xjsLXfyy5iS\iz^i\x%mr^o 

X(Z*5lt^S[Z±^CD = 0. 0125.^P>Y(C*5(t^^iSiCD = 0. 0285<7P>C0033](11 1 01*. 
l^l±ri5i0^LfcBARCX-v5^>'i7*ftlCDRAMXhU— v--t;Uffl(DBARCtiit^!g^^^t-o 
X'v^>':^'liZC:-CtE)Sl35iM4/j^'fe'S^DT% Tli(7)BPSGJi57CDX->5^><7~ li^^-ti:-r\ 
$fcc:a)x*:;T>^-(*:a/hX':;^l/'5'"./<-('TX^Wr'S>fci6(c, BARCM±^6luiffilzx-y5^>-if 

[0034]|111 11*. :*:^B^(DBARCX->5^>'y(cMt^TBPSGJiLl/7KUvU=3>-X':;5^>yx 

m^mmLfzmiznibHtzBPSG^^'y>m':t57^7jki-,\d^:,m^^'^^^ 
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^/\°^->'fbL, aft(3|jimf*±(C7KUvU=i>(7)±$P^U-l-^}f^/i£LT-tz;U-7:^U-hmBE(:; 
[0035]MI2(*^l^!cL/•cDRAM-tz;^^fiiT®lalCc):•'J^-ro Ml2-C?li. Ell 1 (DBPSGCPffiH 

gii±ic7K'j vUi]>(7){|iJil56^ff^fi)cLr/^^->'(bU iLU (7)Jl^?lf'Ji>'>i=i>-:;''u— h55^ 

I^M^-a-^o Mll<^BPSG57(COl>Taji^b-r'S>X'V^>'5'*8tf*r|-cfcyBPSG57^ 
P^^U A^OtJi|56:5^l>*JsgPJl55|Zd:y>:7^^>^:>;(7)=l>T>+f-$ff^JiJc-r'5o tJll55;RUC5 
6±(c|itt<*:Ji58^ff$fiJcLr/^:S'-><bU;^l>Trri>T^>+J-±(c±g|i7K';vU=i>-3^U--h6 
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